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FEBRUARY, 1960 


A BEAT-FREQUENCY GENERATOR FOR AUDIO, 
ULTRASONIC, AND VIDEO FREQUENCIES 

SINE-WAVE, SQUARE-WAVE, AND SWEPT OUTPUTS 


For circuit measurements and testing 
at both audio and video frequencies, the 
new Type 13()0-A Beat-Frequency \’ideo 
Generator offers an unusual combina¬ 
tion of features. To tlie ability to meas¬ 
ure circuit response l)y four methods, it 
adds the r(‘cognized advantages of beat- 
frequency generation of the test signal. 
Prominent among these advanttiges are: 
(I) either the audio or the video range 
can be spanned by a single rotation of 
the frequency dial and (2) high resolu¬ 
tion at any frequency can be* provided 
by a separate control whose calibration 
is independent of the main dial set¬ 
ting. 


This new generator covers frequencies 
from 20 cycles per second to 12 mega¬ 
cycles in two ranges aiul provides not 
only a sine-wave signal for point-to-point 
measurements but also a sweep signal for 
oscilloscope display and a square-wave 
signal for transient tests. Provision for 
automatic graphic recording adds still a 
fourth test method to this list. 

A maximum of 10 volts, open circuit, 
is available at all frequencies. -Vn ac¬ 
curate output attenuator is includt*d to 
give output levels as low as 10 micro¬ 
volts. For i-f circuit testing, additional 
outputs an* available in the 30-48 mega¬ 
cycle range. 
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OUTPUT SIGNALS 

For Audio-Frequency Rcaponae Mens- 
urcrurnfs: A .silie-wave* signal, ailjustable 
in frc(iuc*ncy from 20 e to 20 ke, provides 
a te.st siijiml for freipiency response meas- 
ureinonts on both active and passive 
audio networks, transducers, and acous¬ 
tical devices. The dial calibration is 
logarithmic, and the dial can be driven 
liy the Tyi'k 1521-A Graphic Level Rt'- 
corder f(»r plotting the response auto¬ 
matically on logarithmic charts. frt'- 
(juency-incrernent (Af) dial, with a 
rangi* of :t50 c, olTers a means of study¬ 
ing the characteristic of narrow-band 
devices, either manually or with the 
Tvefc: IToO-A Sweep Drive. 

For TrnHKirnl Rrspofuse Trst^ at Audio 
Frc(pu'ucirt>: A square-wave signal, ad¬ 
justable in fre(|ueni:y from 20 c to 20 kc. 
whose excellent waveform i)<*rmits metus- 
urements on amplifiers with low-fre- 
(|U<‘ncy imiI-oITs as low as I or 2 c. 

For Frcfpinicy Rrspomte Mrmoirnnenta 
at ritrnsomc and Vidro Frequencies: \ 
sin(‘-wave signal adjustable from 20 kc 
to 12 Me, useful in respon.se measure¬ 
ments on iiltra.sonic amplifiers, trans- 
duciTs. and networks, and on video sys¬ 
tems in television rec(‘ivers. The Af dial, 
which has a span of dr 2(.) kc, is useful 
in the measurement of very-narrow-band 
circuits, when* a knowl<*dge of the fine 
structure of the fre(|uency characteristic 
is important. For o.scilloscope display, 
this dial can be driven by the Type 
l7o0-.\ Swec]) Drive. 

For giaphic ri'cord.s, tlie dial can l)o 
driven by a Type 908-R Dial Drive and 
the data plottH by an X-^' Recorder. 

For Transient-f?esponsc Tests at Video 
Frequenne.s: A .square-wave signal from 
20 kc to 2 Me for transient response 
tests on ultrasonic ectuipmeni and vider> 
amplifiers. 

For Sweep Tests at Video Frequencies: 


A sine-wave signal swept at the power¬ 
line frequency over* any bandwidth from 
10 kc to 12 Me. The sweep technique 
allows the response characteristic of the 
device under tet to he presented on a 
cathode-ray tube an<l is thus very use¬ 
ful for rapid productkin tests and adjust¬ 
ments, as well as for laboratory measure¬ 
ments. Frequency markers at 100 kc and 
1 Me for this range can be provided bv 
the Type 1213-D Time/Freciuency Cali¬ 
brator,' which is recommended for use 
with this generator. 

Two Additional rncalibratcd and L'n- 
adjustable Outputs are Available af JtudiS 
Accessible from I he Rear of the f nstrument: 
(1) A sine-wave signal, swept at the 
power-line frequency up to =b0 Me. with 
center frequency adjustable from 30 to 
42 Me, which can be u.scmI to test tele¬ 
vision and other i-f amplifiers, and (2) a 
high-freejuency signal adjustabh* from 
30 to 42 Me, and useful for general test¬ 
ing in this range. 

CIRCUITS 

Oscillators 

Five internal oscillators are used to 
obtain the various frequency ranges, as 
.shown in the Idock diagram of Figure 2. 

The fixed o.scillator frequencies are 
approximately 100 kc for the low range 
and 42 Me for the high, .\pproximate fre¬ 
quencies for the v'ariable o.scillators are 
170 to 100 kc and 30 to 42 Me, re¬ 
spectively. 

The same main tuning capacitor is 
common to both oscillators and has 
plates .so .shaped that the main fre- 
quency-flial calibration is logarithmic 
from 20 c to 20 kc. The dial calibration 
for the high-frequency range is approxi¬ 
mately logarithmic up to about o Me, 
approaching linearity above 5 Me. 

The frecpiency of each of the fixeil 
oscillators is adju.stable ov'cr a small fre- 
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ijiiriicy rango by moans of a small ad- 
jiislablo capacitor wluw dial is cali- 
bralinl in terms of the fre(|iiency incre¬ 
ment, indep(Mident of main dial setting, 
riiis is i)ossiblc only with tlu‘ bcal-fre- 
<liu*ncy typ(? of generator. 

'I'he fifth, or sweep, osiallator replaces 
the liigh-friHpiency fixed oscillator for 
the vi<iiH)-swet*p range. The tuned circuit 
uses a small inductor wound on a ferrite 
t(»roidal core loiratt^l U‘tween the pole 
pu‘ia?s of an electromagnet and in the 
constant liehl of a perman(?nt imignet. 
A power-line-frequency sine-wave cur¬ 
rent in th(* control winding of the elec¬ 
tromagnet causi'S a variatio!i of magnetic 
Ilux ill the ferrite core, which, when com- 
hine<l with constant bias flux from the 
permanent miignet, results in a sinus¬ 
oidally varying flux. The permeability, 
and therefore the inductance, of the 
ferrite core varit's with this fi(»ld and 
eaust‘s the frequency of the osirillator to 
vary with a very nearly sint'-wave dis- 
Iribution over a range determinnl by 
the magnitude of the current, 'fhe fn*- 
qui'iicy variation isadjustablefroniabout 
lM) kc to over 12 Me (d::(3). The center friv 
quency can beadjusteil from 3(3 to 42 Me 
by a capacitor accessible from t he rc'ar and 
±*^4 Me by a panel control. For a 42-Mc 
Slating, the panel FRKgi Kxcv dial indi¬ 
cates the approximate center frefpiency. 


lioth the frcH|uency sweep and the 
horizontal (iO-c*ycle or other i>ower-line 
frcMptency deflection voltage arc sinus¬ 
oidal, resulting in an approximately 
linear CIlO display. 

Buffer Amplifiers 

A cathode-follower amplilier between 
the mixer and (Mich oscillator decreases 
coupling betwtHMi the oscillators through 
the mi.xer to such an extent that z(‘ro 
beat on the audio range can beadjustiMi 
with an accuracy of j o ^tnd 

on the video range within I kc or less. 

Mixer 

The oscillator signals are b^l to the 
grids of the |K*ntagrid mi.xer. To mini¬ 
mize the distortion of the output signal 
from tile mixer, a (!ommon bias adjust¬ 
ment for grids Xo. I and No. 3 and a 
separate bias mljustment for giid Xo. 3 
are providcMl. Tin? common adjustment 
is used to set output level and the other 
is used as a lUMirly iiuh^piMident adjiist- 
mimt to minimize distort am 

Amplifier 

The fivt'-stage out|)ut amplifier makers 
use of high-transconductarice tulx's and 
negative f(H*dback to supply up to 10 
volts at the high-output t<Tminal with 
low distortion and an output-vs.-fre- 


Figur* 2. Block dia¬ 
gram of tho gonorator. 
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quoncy cliamotoristic that is flat within 
=h Idh up 1x) 12 Me. \Vla*n tia* video sweep 
range is being used, a portion of the out¬ 
put voltage is reelitied, amplified, and 
fed back to one of the mixer grids in 
onler to maintain the swept output- 
fre(|uency charaeteristie flat within zk 1 
db for output fre(iueiHMes up to 12 Me. 

Square-Wave Generator 

A Schmitt circuit driven by a sine- 
wave signal from the amplifier generates 
ihe s(|uare waves. The output is dc- 
<’oupled to the output attenuator in 
order to minimize ramp-olT, ami to keep 
the rise time as short as po.ssible. The 
positive peaks of the square wave are at 
ground p«)tential, and so the oiitput 
contains a n<*gativ'e de voltage conifKj- 
nent with a magnitude of one-half the 
peak-to-p(‘ak amplitinle of tlu* scpiare- 
wavo output. A separate level control 
lias bec‘n provided for <’oiit inuous adjust¬ 
ment of the output from the squaix*- 
wavc generator. 

Output System 

A kwel control, located at the amplifier 
input, permits the high-output sine-wav’e 
voltage to be varied continuously from 
0 to 10 volts, 0 ]jen circuit, and the volt¬ 
age at tlie 0-db attenuator output to be 
conlimiously varied from 0 to I volt, 
open circuit. 

'I'lie squar(‘-wav^o output is available 
only at the attenuator output jack. The 
maximum output is ov'cr 10 v'olts, |>eak 
to peak, open circuit, or 2.5 volts, peak 
t(j peak, across a 75-olim loa<l and is con¬ 
tinuously v'ariable from zero to maxi¬ 
mum by means of the square-wav(‘-sig- 
nal level control. 

The same panel meter is uswl to indi¬ 
cate the sine-wav<‘ and square-wave out¬ 
put v'oltages and has two voltage scales 
and a db .scale. It indicates the rrn.s sine- 


wave voltage at the high-output jack 
and the vmltage behind 75 ohms at the 
attenuator output jacik. The scpiare- 
wave output indication is tlie peak-t.o- 
peak voltage behind 75 ohms at the at¬ 
tenuator output jack. 

For both sine-wave and scjuarc^wave 
output the attenuator range is from 0 db 
to —80 db in steps of 10 db. The at¬ 
tenuator, a recent dev'elopment, has 
been designed for use at fretpiencies in 
the kilomegacycle region, and thus its 
freepiency error ov'er the frecpiency rang(' 
of tlie vidcfi generator is essentially z<*ro. 

APPLICATIONS 

Tin* wide variety of out]>ut functions 
olTercnl by the Tver: I3(M)-A Ik‘at-Fre- 
quency Audio Generalir suggests many 
applications both in the lalioratory and 
on the production line. The range of 
these applications can be partially illus- 
l.ratiHl by a few examjdes. 

Audio Frequencies 

The use of this generator in determin¬ 
ing I lie performance of audio-frcHiucncy 
networks is shown by I'igures 3 through 
5. Figure3 is the amplitudi*-\'S.-frequenC 3 ' 
characteristic of an amplifier over the 
audio range as recorded automatically 
on the Type 1521-A Gra|)hic Level Re¬ 
corder, couple<l mechani<*ally to the 
generator. The right-hainl end of the 
chart shows the respcjiise on the video 
range, up to 2(K) kc. 

The oscillograms of Figure 4 sliow 
the transient re.sponse of tin* .same anqili- 
fier, excited by scpiare waves from the 
B('at-Fre(pK*ncy Video Geiu‘rat,or. The 
interpretation of such patterns is foun<i 
in most modern textbooks and in pre¬ 
vious articles.* * ^ 

Figure 5 is (hefre(piericy characteristic 
of a narrow-band filter, taken point by 
point with the frequency increment dial. 
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Figure 3. Frequency characteristics of an audio amplifier over the audio range. Generator dial was driven by 
the Type 1521-A Graphic Level Recorder to plot the curve automatically. Beyond the printed portion of the 
chart, at the right, is shown response at frequencies above oudio range, still plotted outomoticolly but with the 

video range of the generotor. 
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A Figure 6. Square-wave response of television re¬ 
ceiver video amplifier at (/eft) 60 cycles and (right) 
400 kilocycles. Output waveform is shown at the 


top, input woveform at the bottom. 



A Figure 7. Sweep patterns of video amplifier charac¬ 
teristic of a television receiver. Rectified output is 
shown at left, video output applied to picture tube 
at the right. Frequency increases left to right; scale 
is 1 Me cm. 


A Figure 8. Aural discriminator characteristics of 
television receiver, under slightly differing con¬ 
ditions of adjustment. Center frequency is 4.5 Me; 
scale 50 kc/cm. 


^ Figure 9. I-F response of television receiver, as 
measured with direct output of sweep oscillator 
(available at rear of generator). Left-hand curve 
was taken before adjustment, right-hand curve 
after adjustment for best charocteristic. Frequency 
ot center line is 44.5 Me. 



Video Frequencies 

Thi* use of the Heat-Frequency Video 
Cienerator at higher frequencies is well 
illustrated by the oscillogram.s, shown in 
Figures (> through 9. which show the 
characteristics of a television receiver. 
Figur(‘ () shows the square-wave re¬ 
sponse of the video ainjilifier at (K) c and 
400 kc. This type of transient testing at 



A Figure 4. (Left) Transient response of same amplifier 
to 100-cycle square wave from the Beat-Frequency 
Audio Generotor. (Right) Transient response to 10-kc 
squore wave. Output level for both signals was 2.5 
watts. Input square wave is shown at the bottom. 
'f Figure 5. Response of 50 kc crystal filter. Point-by- 
point measurement, with Af dial on audio range, 
centered at 5 kc. Generator frequency was hetero¬ 


dyned with ouxiliary oscillator to 50 kc. 
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viclcM) frcHniiMiries has l)t?en 
previously in the literature.** The 
elianieteristies ol‘ the same video ampli¬ 
fier, ius dct4*rmimMl by sweep methods, 
are shown in 7. 

Figure 8 shows sweep patterns for the 
sound diseriininator of a television re- 
eeiver. 

With the direct output of the sweep 
Ijenerator, which is available at the rear 
of the generator, it is possible lo measure 
the i-f r(*s|)«»ns4‘ of television receivers. 
Fiinire 9 sliows the i-f res|>ons4‘ of the 
previously menlionctl television riH'eiver, 
lK>th before and after adjustiiuMits for 
the best characteristic. 

AM-FM Receiver 

M(*jisurem(‘nts on an AM-FM tuner 
are shown in Figures 10-12. Figure 10 
shows the i-f characteristic of the F.M 


section; Figure II shows the FM dis- 
criminat4)r characteristic of the same 
tuner l»oth with and without the i-f am- 
pliher included. 

Figure 12 shows the characteristic of 
the AM section wh(*n the fretpiency is 
swept from either end and with both 
curves superposed. The.se curves show 
the distortion cau-seni by a sweep rate 
that is t<M) high for the circuit being 
testesj. In this insUince. the distortion is 
not great, and the circuit wjls adjusted 
S4) that approximate mirror iniiige char¬ 
acteristics were obtaincxl in the two di¬ 
rections of sweep. 

Other Sweep Tests 

Figure 13 is the fre^quency response to 
a swept frequency of a transistor video- 
fn'qiicncy amplifier under different 
conditions, as might be encountered 



A Flgur* 10. FM i-f characteristic of an FM-AM tuner. Center frequency is 10.7 
Me; (/eft) with marker at 10.7 Me; (center) same without marker; {right) with 
100-kc markers from the Type 1213-D Time Frequency Calibrator. Seale, 
100 kc cm. 

Figure 13. (Top) Frequency response of a transistor amplifier; range, 0 lo lO^* 
Me; scale, 1 Me cm. (Center and bottom) Response characteristics obtained 
during adjustmenl of the transistor amplifier. Center pattern shows response 
from 0 lo 10 Me; the lower pottern, with a center frequency of 11 Me, shows 
a peok at opproximately 13.5 Me. 




A Fig. 11. (Left/ FM discriminotor characteristic of the 
tuner; signal through i-f amplifier; center frequency, 
10.7 Me, 100 kc cm. fR/g/it) Discriminator charac¬ 
teristic signal into first limiter, so that response Is 
not limited by i-f choracteristic. Scale, O.S Me cm. 

^ Figure 15. Series ond poroliel resonance character¬ 
istics of (/eft) a 5-Mc quortz crystal and(r^t)a 7-Mr 
crystal, which shows a secondary resonance about 
20 kc above fundamental series resonance. Scale 
is 4 kc cm. Generator voltage was applied to crys¬ 
tal through a resistance. Oscillogrom shows vol¬ 
tage across resistor. Af diol of generator was 
swept with Type 1750-A Sweep Drive. 




Figure 14. (Bottom) This pot- 
tarn shows o sharp resonance 
and affords an excellent ex¬ 
ample of the value of sweep 
methods of measurement. With 
a point-by-point method, the 
resonance might easily escape 
detection. 


^ Figure 12. AM i-ff characteristic 
of the tuner. Frequency at cen¬ 
ter line is 455 kc; scale, 10 
kc cm. (Top) Frequency swept 
from low to high frequency; 
(bottom) from high to low; (cen¬ 
ter) both traces superposed. 




lET LABS, INC in the GenRad tradition 

www.ietlabs.com 

534 Main Street, Westbury, NY 11590 TEL: (516) 334-5959 • (800) 899-8438 • FAX: (516) 334-5988 












9 


FEBRUARY, 1960 


during adjustmont of circuit capacitors. 

Figure* 14 shows the fre(|Uoney re- 
sfionsc* of a transistor amplifier wit h sharp 
resonances, which might easily go unde¬ 
tected in a |>e^int-l)y-|K)int measurement. 

Mechanical Sweep Drive 

For oscilloscope display with a v’ery 
slow sweep rate, the Type 17’)0-.\ Sweep 


Drive is recommcndeel. Figure 15 shows 
the characteristics of a quartz crystal 
measured in this way. 

For grajihic recording, the Type tK)8-R 
Dial Drive provides a horizontal de¬ 
flection voltiige proportional to ijial ro¬ 
tation angle and is suitable for use with 
an X-Y Recorder. 

— C. A. WooDW.\RD, Jr. 
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SPECIFICATIONS 


OUTPUT: 

Frequency Ranye 

Opetk-('ir. 
Signal A m plit ink 

' Tolerance 

Impedance 

20-20.000 c 

Sine 

Wave 

0-10 v 

<d=0.25 db 

82011 -h2% 

20-20,000 c 

Sine 

Wave 

0-1 v 

<=fc0.25db 

40 e-20 ke 

0.75 db at 20 e 

7511 ±2% 

\ .Attenuator 

20-20.000 c 

Squan* 

Wave 

0-10 v p-Uvp 
(0-2.6 V f>-tr>-p 
aeroas 76U' 

<d:0.25 db 

7512 dt27r 
^ .Attenuator 

20k<‘-12 Me 

Sine 

Wave 

0-10 V 

dbl db 

S2011 dr2% 

20 ke-12 Me 

Sine 

Wave 

0-1 V 

±\ db 

7511 ±27c 

.\ttcnuat.4)r 

20 ke-2 Me 

Square 

Wave 

0-10 V f>-to-p 
(0-2.5 V f>-t«»-p 
aenws 7511) 

d:0.5 db 

7511 ±27, 
(AlUmuiitorl 

20kcvl2 Me 

Center Freq. 

0-drfi Me Sweep 

Sine- 

Wave 

Swei'p* 

0-10 V 

db 1 db 

(up to 12 Me) 

82011 dt2% 

20kc-12 .Me 

Center Fn*q. 

O-drfi Me Swwp 

SiiM*- 

Wave 

Sw(*ep* 

0-1 V 

±\ db 

(up to 12 Me) 

7511 ±2% 
(Attenuator) 

30-42 Me 

Sine 

Wave 

Approx. 50 mv 

sbl db** 

Approx, soil 

36-42 Me 

Center Freq. 

O-drfi Me Sweep 

Sim*- 

Wave Appmx. lOOrnv 

SwiH'p* 1 

±2 db** 

5011 or higher 
load Pi*«*om- 
mended 


•Sweep rate b at power line (n»quency. ••Typical, not icuaranleed. 
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Fr«qu«ncy Controls: The main <*ontrol haa a dial 
with twd M'iUr.H. 

Thi* iiiiwr t*ovtTs th«' audio raiigr and 
ia ralihrati'd from 20 to 20,000 ••yr|i*a jH*r sit- 
<iiid with ji trur logarilhtnir dLxtributiuii. Tht* 
total waih- Iriigth is appmxirnatrly trii in<*hi*«. 
The en’iM'tive iinglr* of rotation is 210*’ or SO® 
p<*r d(M‘a«le of fr<*<]uency. 

Tin* oUtiT seule «*oviTfl the video rniigj’ and 
i« eiilil>rat«‘<l from 20 kiloeyeles p<*r see«»n<l t^» 
12 nirgaeyeles jht stvond. Tin* s<*id<‘ is ajinroxi- 
mately logarithniie hut approaehes ii linear 
distribution :it the hiRh-fre(|ueney end. 'Phe 
total se:de length is nf)f>n>ximately 12 inehes. 

The freqiieiiev-ineremetit dial for tin* au<lio 
range is e.'uibrated fron> —50 to -+-5t1 eyeles jmt 
s*H.*ond, and th** fn‘(iucncy-iiien*ment dial for 
th<- vid'Si range is calibrat<*d from —20 to -f 20 
kil»n‘yeh's ixT s<Tond. 

Fr*qu*ncy Colibrotion Accuracy: 

Atulio Range: The e:dibratton of the main 
fnipieney dial eaii be relied U|)on within 
4- I eyrie) after the oseillator h:is Ims'Ii 
t'orn etly set to zero beat. The :ieeuraey of 
ealilirntiori of the frequeney-ini’rement dial is 
±1 eyrie. 

Vuko Range and Vitket-Stverp Range: 'Phe 
ealibr.'Ltioii of the iniiin frequ<'ney dial ran lie 
relied ui>i>n within diflTJ -f I kei fr<iiii 50fi kr 
to 12 Me and within ±<2^^+ 1 ket below 
500 ke nftsT the oscillator has Imsmi csirreetly 
set l<i zero iM'.al. The aeeuraev of ealibr:»tion of 
the fns|uenry-inerement dhJ is irO.5 ke The 
fhaiiienev-iiierement dial is not effertive on the 
\ lOKO-SW KKP KANOE. 

Z«r»-B«ot Indkotor: Th<* output Voltmeter is Used 
to indirate 7 .< ro beat. 

Frequency Stability: 

Audio Range: d'he drift from a eohl start is Ie8.s 
ili.iii 20 eydes in two hours. 

\’ideti Rnnne: 'Pile ilrift fn>m a eold start i.s le.ss 
than 20 kiloeyrles in tNvo hours. 

Output Voltm«t«r: The panel meter ha.'o two volt> 
age -ir;de>, 0 to 10 luid 0 to ’A, ami a dit seaJe, 
—20 db to 0 db, n*fern*<J to full defleet ion on 
theO to 10 seale. Calibration ai*eur:»ey is within 
±3^,' of full-sc:d«‘ defleelion for Miie waves, 
:t5^ i for •'*juan* waves. Tin* vo|t;ige seahrs an* 
•*alibr:ite<l to indirate the r-m-s v;»lue of sine- 
wave output voltage and the peak-to>|M‘ak 
value of nquarr'-WMVi* output voltrigi*. The siiii*- 
wave voltiiK'ter is eoniu'eted in S4*ries with a 
lO-pf en|»aeitor to tin* 10-volt output jin k. 
Output Attanuator: The 75^)1)111 attenuator hits 
right siep.s of 10 db eaeh, with an aeeurary of 
of the nominal attenuation. Maximum 
tint put from the attenuator is om* volt for sine- 
wave output, 10 volts |M*ak-t4vp« uk for sqiian*- 
wave output. ,'^im‘-wavr, full-seale, o|S'ii-<’ireuit 
voltages are 0.1 mv. 0.3 mv, 1 mv. 3 niv, 10 riiv, 
30 mv, 0.1 v, 0.3 v, and 1 v. Scpian^-wave. full- 
seale, op<*n-4 in'uit voltag^-.s are I mv, 3 mv. 10 
mv. .’to mv, 100 mv, 300 mv. I v, 3 v, and 10 v. 
Horizontal Dofloction Volfago: 4 volts at 00 ryele.s 

T vpe 


(or power-line frequenryt an* provid«*d for 
horizontal deflertion of a ratlnxb'-niy oseillo- 
S4'opi‘. Sinee Imtli this voltage and the fr<*f|ueney 
dlstributhm of the swis*p output var^* .sinav- 
oidally, the oseilloH«*o|M* pattern is approximate¬ 
ly linear. A hlanking voltagi* (50-vi>lt, penk-t«»- 
peak, square wavi*) is al.s4» siipidied. 

Square-Wave Characteri«tic«: At (>0 eyel(‘S the ton.** 
are fl:it within 2Vt <tf the |n*ak-to-fn?ak ampli¬ 
tude. at 20 ey«*|es within 5^4. His«* lime for 
fn*queiieie8 from 3(KI ke to 2 M(* i.s hiss than 
75 millimierctsiTonds. At 20 ke the ri.**e time is 
approximati'ly 150 millimirros<‘eonds. (3ver- 
shrxit i.s altout 10‘.c of the |H>Hk-t4>-[M*nk output 
voltage. 

Harmonic Distortion: The total harmonic distor¬ 
tion of th«* sini*-wave output is li*ss than I*",’ of 
output on the 20 (*-20 k4* range and less than 
4 *of output on the VIDEO swkki* and 20 ki*- 
12 Me range.s. 

A-C Hum: Less than 0.1% of the output for 
voltmet<*r r(*ndiiig.s alxivi* 10% of full seiUc. 
Terminals: Tvi'E HI4 Coaxial Termiiial.s are pro¬ 
vided for all outputs. 

Mounting: .Aluminum, lO-ineh, r<‘luy-niek panel; 
aluminum eahinet. For table mounting (Tvi*k. 
13(KWAM), aluminum end frames are .supplied 
to lit ends of eahin(‘t; for rehiy-raj*k mounting 
(Type 1300-.AR), hnM*kets for holding cabinet 
iti r.M*k an* supplied. Ib lav-nwk mounting is 
so :uTa!ig«Hj that panel ami eha.s.sis emi lx* n*- 
mov«*d from eahinet, leaving eahinet in raek. 
or eabinet ean lx* reinov4*d fn>m n*ar 4>f raek. 
leaving panel attaehed to rru k. 

Power Supply: 105 to 125 (or 210 to 250i volt.s, 
50 ti» flO eycle.s. f*ower input at 117 voll« is ap¬ 
proximately 175 watts, m:iximiim. In.strument 
will ojK*rate normally, except for swwp out¬ 
put, at supply frequencies uf> to 100 cycles. 

Power iiqmt re^-eptaele will accept eithiT 
2-wire (Type ('AP-36i or 3-wire (Type C.AP- 
15) |x)wer cord. Tw»>-wire (*ord is supplied. 


Tube Complement: 

1 - 0112 1 rjHA7 

1 - 5051 1 — OHCl 

1 0080 1 61U<7-B 

2 6197 1 0BQ5 

4-0AB4 1 0.10 

2-OAQO 4 I2.\X7 

1 — 0A\ 0 


Accessories Supplied: One Type CAP-i15 PoW4*r 
Cord; two Ti i’e S74-U22 50-<dim Pateh Cords; 
one 'Type S74-4I3 75-ohni Paleh Cord; three 
Tvi’K 874-C5S Cahh* Conneet«»rs, one. Type 
874-(^2 Adu|)lor, and sfian* fiLs«*s. 

Other Accessories Available: Type 152 1-A Graphic 
Level Kei'order for automatic r<*cording at 
audio frerpicinies; Tm'e 1750-.\ Sw(*«*p Drive 
for •»low-speed swi*eping; Type 908-R Dial 
Drive for X-Y plots; Type l 2 B 1 -r) Tiiit Tine* 
Frequency C'alibr.itor for timing markers. 
Dimensions: 19 'widthi X 15*4 < height > X l l-'n 
inch(‘8 (dejilh) over-idl. 

Net Weight: (VI {toUn<ls. 


Ctuk Word Price 


1300-AM Beot-Frequency Video Generotor (Bench Model) AN(;Kt. 

1300-AR Beat-Frequency Video Generator (Reloy-Rock Model) ASPEN 


$1950.00 

1950.00 


IJ .s I’.'Ut'iil No 2.5-18.457 
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NEW COAXIAL ADAPTORS 


In line with our aim of providing low- 
VSWR connections between coaxial line 
circuits fitted with Type 874 Connectors 
and all other commonly used types of 
connectors, adaptors to three relatively 
new types of connectors, Type SC, 
Type TNC, and Type LT, have been 
added to the line of Type 874 Com¬ 
ponents, By means of these adaptors, 
the comprehensive General Radio line 
of high-frequency instruments and com¬ 
ponents can be applied to circuits fitted 
with these connectors with only a very 
small increase in VSWR. 

The Type SC! Connector is similar to 
a Type C but makes use of screw-type 
locking aiTangement rather than a Imy- 
onet type. There are other minor differ¬ 
ences, and connectors of the two series 
will not mate with one another. Ada|)- 
tors from Type 874 Connectors to both 
male and female Type SC Connectors 
hav'e been d(‘sigiUHl. 

A similar modification of the Type 
BNC! Connector has resulted in the 
Type TNC' Connector. There are several 
versions of this connector, which dilTer 
slightly from one another. The new 
adaptors to Type 874 Connectors, the 
C ordains 



Figure 2. Standing>wave ratio of typical pairs of 
odoptors as a function of frequency. 

Type 874-C2TNP and the Type 874- 
QTNJ, are designed for proper mating 
with theSandia version of this connector. 

The Type LT Connector, intended for 
use with large-size Teflon cables, Types 
RG-117 and RG-llS, has come into 
widespread use, and low-reflection con¬ 
nections can be made to it by use of 
the Type 874-CiLTP and 874-QLTJ 
Adaptors. 

The reflections introduced into a 
matched oOnilim line at various fre¬ 
quencies by typical pairs of adaptors are 
shown in Figure 2. The VSWR of a 
single adaptor will, in general, be lower 
than indicated by the curve. Voltage 
and power ratings of these adaptors are 
listed in the table on page 12. 


Type 

Type ('onnectors and 

Fits 

Code Word 

Price 

874-QSCP 

Type SC Male 

SC I'Vmale 

CO.\XC.\.SIlEK 

$9.50 

874-QSCJ , 

Type SC Female 

SC Malt* 

CO.Wt'OSTER 

9.50 

874-QTNP 

Type TNC Male 

TNC Fom.olt* 

CO.WTUSKEU 

8.00 

874-QTNJ 

Type TNC Female 

TNC Malo 

COAXTlTNNEK 

8.00 

874-QLTP 

Type LT Male 

LT F<‘mtiJe 

COAXEQUBER 

23.00 

874-QLTJ 

Type LT Female 

LT Male 

COAXLAGGER 

23.00 


U. S. Patent No. 2.54S.457. 

Figure 1. Type 874-ALTJ, Type 874-QLTP, Type 874.QSCJ. Typo 874-QSCP, Type 874-QTNJ, Type 874-QTNP. 
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FOR THE CONVENIENCE OF USERS OF TYPE 874 COAXIAL COMPONENTS, 
WE ARE LISTING BELOW THE VOLTAGE AND POWER RATINGS FOR ALL 

OF THESE ELEMENTS 


Type 

Name 

Peak Voltage 
Volts 

Max. Allowable 
Ai^age Poiecr* 
at lOOtJ Me 
{inversely 

proportional to sqiuire 
root of frequency) 

874-B 

874-L 10, 20, 30 

874.EL 

874-T 

Biisic Connector 

Air Lines 

Ell 

Til* 

1500 

150 w 

874-C, C8, C9 

874-R20 

Cubic Connectors 1000 

Patch ^rcl 

150 w 

874.C58 

874-R22 

Cable Connector 

Patch Cord 

500 

55 w 

874-LA 

874.LK 

Adjustable Line 
Adjustabh* Line 

1500 

100 wf 

874.K 

Oiupling CapiK'itor 

500 

55 w 

874-F Series 

Filters 

200 

55 w 

874-LBA 

Slotted Line 

1500 

' 150 wt 

874.0BP, OBJ 

QTNP, QTNJ 

QUP, QUJ 

Adaptor to HNC 
Adaptor to TNC 
Adaptor to UHF 

500 

55 w 

874-QCP, QCJ 

QNP, ONJ 

QSCP, QSCJ 

Adaptor to C 

Adaptor to N 

Ailaptor to SC 

1000 

150 w 

874-QHP, OHJ 

QLP, QLJ 

OLTP, OLTJ 

QU3A. QV3A ] 

QU2A, OV2 } 

OU1 / 

Adaptor to HN 

Adaptor to LC 

Adaptor to LC 

Adaptors to 

Rigid Lines 

1500 

150 w 


• For pulses, peak power ratine ta the avernee power ratine divnled by the duly cycle, within voIiAffe limitationa. 
t For permanent inatallations. 30 w maximum at 1000 Mr. 

i At hich powen. the output of the crystal diode must be shunted to limit output volta«e to 2 v. 


NEW REPRESENTATIVE FOR DENMARK 


We announce the appointment of the 
Danisli firm of Semler & Matthiassen as 
exclusive Cleneral Radio representative 
for Denmark. Effective February 1, 
19()0, Semler & Matthiassen took over 
these responsibilities for Mogens Bang 
tfe Company and is now directly serving 
our customers in Denmark anti Green¬ 


land with competent technical assistance 
and advice. 

All inquiries, whether technical or 
commercial, concerning General Radio 
products, should be addressed to: 

Semler & Matthiassen 
Tegivaericsgade 22 
Copenhagen, Denmark 


I 

I 




General Radio Company 
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